ABSTRACT. In this paper coupled systems of second order differential-difference equations are considered. By means of the concept of co-solution of certain algebraic equations associated to the problem, an analytical solution of initial value problems for coupled systems of second order differential-difference equations is constructed.
INTRODUCTION.
Coupled systems of differential-difference equations are frequent in physics, engineering, economics and biology [I] In this paper we consider second order systems of differential-difference equations of the type X"(t)+AlX'(t)+A2X'(t-w)+BoX(t)=F(t), t>w (1.1)
X(t):G(t), Ow
where A I,A 2 and Bo are matrices in nxn, G(t) is a continuously differentiable n valued function in [O,w] F(t) is a continuous n valued function in [w, ) and the unknown X(t) takes values in n.
Systems of the type (i.i) have been studied using the Laplace transform [i] however suchanapproach has some computational drawbacks. First of all, it involves an the problem dimension derived from the change z=[Xrx. and the consideraincrease of tion of the transformed equivalent problem where Z'(t)+Z(t )+6Z(t-w): t ), t>w [G(t) We say that {(Xi,Ti), k} is a k-complete set of co-solutions of ( 1.2) [p+l ,h, t, j ,H(Uh+d-(d+n)w)]
Hence we obtain the right hand side of (2.11) and the proof of the lemma is concluded. p=h7"
Hence the proof of lemma 2 is established.
3.
CONSTRUCTION OF THE SOLUTION. In this section we provide an analytical expression for the solution of problem (i.i) by means of a constructive way. Note that for t>w the system (I.i) may be written in the form X"(t)+AIX" (t)+BoX(t)--F(t)-A2X" (t-w), t>w (3.1) where X(t)=G(t) for O-<w. From(2.5)-(2.8), thesolution of (3.1) on the interval [w,2w] is given by (2.5) where Di(t) takes the form t Dj(t)--Dj(w) +I exp(-zJj)V2j {F(z)-A2X'(z-w)} dz w (i.i) for tE [mw,(m+l) is given by (3.6) , and let tE[(m+l)w,(m+2)wJ.
Then from (2.5), (3.2) , it follows that
In the following we illustrate with an example in 2 the previous results and we show the availability of the construction of the solution of the problem (i.i).
EXAMPLE. Let us consider the coupled differential-difference system X" (t)+ X'(t-w)+ X(t Hence from (2.5), (3.6) , the solution of (3.8) in [w,2w] From (2.5), (3.6) , it follows that the solution X(t) of (3.8) in [2w,3w] In an analogous way using (2.5) and (3.6) we may obtain the expression of the solution of the problem in any interval [mw,(m+l) 
